The activation of cAMP-response element binding protein (CREB)-dependent gene expression seems a crucial step in the molecular cascade that mediates the formation of long-lasting memories. This view is based both on correlative evidence and on functional assays that demonstrate, through loss-and gain-of-function experiments, the impact of CREB manipulation on memory performance. Mechanistically, CREB's role in memory is thought to be a consequence of its participation in long-term forms of synaptic plasticity. Recent studies demonstrate that CREB, in addition to synaptic plasticity, also modulates the intrinsic excitability of the neuron. This discovery reveals new intriguing connections between intrinsic and synaptic plasticity and is likely to have a significant impact on our understanding of the role of CREB in memory formation.
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CREB and memory: still a developing story Several landmark articles in the 1990s [1-3] gave the cAMP response element binding protein (CREB) the title of 'the memory gene'. Textbooks frequently depict CREB at the convergence of different activity-driven kinase pathways; downstream of different signaling cascades, such as the increase of intracellular cAMP after activation of G protein-coupled receptors, the increase of Ca 2+ through activation of voltage-or ligand-gated channels, or the activation of receptor tyrosine kinases by growth factors [4] , and upstream of so-called 'plasticity-related proteins' (PRPs), such as neurotransmitter receptors, structural proteins, and adhesion and signaling molecules, which regulate synaptic efficacy [5, 6] . According to this view, the activation of CREB due to synaptic activity elicited by a behavioral experience would induce the expression of the, still largely unidentified, molecules that are necessary for the stabilization of the structural and functional changes of synaptic strength encoding the memory trace for that experience. This process, sometimes referred to as cellular consolidation of memory, is depicted in Figure 1 .
This model is a simplified view; cAMP-dependent gene expression is regulated not only by CREB, but also by other CREB family members that can replace it or modulate its activity [7] [8] [9] . Other transcription factors and independent transcriptional programs are also likely to intervene in cellular consolidation [10] [11] [12] . Also, it should be noted that CREB controls the transcriptional responses of neurons to many extracellular stimuli, not only those relevant to synaptic plasticity (Box 1). Despite controversies in the field [13] that arise from the complexity outlined above, the relevance of CREB in synaptic plasticity and memory processes is well supported in the published literature.
Several recent studies have revealed a novel role for CREB and downstream gene expression in neural plasticity that might alter this classical view: the control of intrinsic excitability (i.e. of the propensity of the neuron to fire action potentials in response to input signals). This new experimental evidence indicates novel mechanisms by which CREB can participate in memory consolidation, and provides new insight into the molecular underpinnings of intrinsic plasticity, a family of processes that, similar to synaptic plasticity, is thought to play a crucial role in learning and memory [14] [15] [16] . This review summarizes and discusses the role of CREB in the regulation of both intrinsic and synaptic plasticity, proposes a renewed view
Review

Glossary
Intrinsic plasticity: Changes in the efficiency of the coupling between excitatory postsynaptic potential and spikes. Synaptic plasticity: Changes in the efficacy of excitatory or inhibitory synaptic connections (e.g. synaptic strength) between neurons. Cellular consolidation of memory: Molecular mechanism underlying the stabilization of functional and/or structural changes in the strength of synaptic connections. Neuronal sensitization: Enhancement of the response to a given stimulus or reduction of the threshold that must be surpassed to elicit a given response. Synaptic tagging and capture: Conceptual model to explain how the newly synthesized synaptic proteins or mRNAs required in cellular consolidation are specifically targeted to active synapses. It proposes that the persistence of the changes in synaptic strength requires both the generation of a transient local synaptic tag that labels recently activated synapses and the exclusive capture of de novo-made PRPs at those synapses marked with the tag. System consolidation of memory: This term is used here to refer, in a broad sense, to the mechanisms for consolidation of the memory trace that acts above the synaptic and cellular levels. This term is most often used to refer in particular to the transfer of the memory trace from the hippocampus to cortical circuits. Learning: Process of induction of a lasting alteration in behavior, or in the behavioral potential, caused by the behavioral experience of the individual/Experience-dependent generation of enduring internal representations, or lasting modifications in such representations (according to the definition in Memory from A to Z [89]). Learning mode: State that favors the occurrence of learning. The term can be used to refer to both an individual or to single neurons in the brain of that individual. In the context of this review, we refer to the neuronal state. Memory: Enduring change in behavior, or in the behavioral potential, that results from the behavioral experience of the individual/Retention over time of experience-dependent internal representations (according to [89] ). Corresponding author: Barco, A. (abarco@umh.es).
